The effect of perinatal lead exposure on dopamine receptor D2 expression in morphine dependent rats.
The aim of this study was to investigate the behavioral and molecular effects of pre- and postnatal lead (Pb) exposure on the expression of morphine withdrawal and tolerance in adult rats. Rats were orally treated with 0.1% (1000ppm) lead acetate from conception, through gestation, up to postnatal day (PND) 28. Subsequently, behavioral experiments were conducted on adult (PND 60) male rats. To assess behavioral effects of morphine dependence in Pb-exposed rats two experimental models were used: naloxone-precipitated withdrawal signs and the assessment of morphine tolerance to antinociceptive effect in the tail-immersion test. Morphine withdrawal and tolerance were more expressed in Pb-exposed morphine administered rats than in morphine administered rats. In the case of morphine withdrawal signs the analysis of protein (Western blotting) and mRNA (RT PCR) expression revealed significantly higher dopamine D2 receptor (D2R) expression in prefrontal cortex, but not in striatum and hippocampus, in Pb-exposed morphine administered rats than in morphine administered rats. Differently, in the case of morphine tolerance the significant upregulation of D2R protein and mRNA expression in hippocampus, but not in prefrontal cortex or striatum, was demonstrated in Pb-exposed and morphine administered rats in comparison with morphine administered. These findings suggest that in morphine withdrawal and tolerant rats the perinatal Pb-exposure can affect D2R expression in brain region-specific manner. Immunohistochemical assessment of D2R expression in hippocampus showed translocation of D2R from membrane-cytoplasm in control rats to nucleus in morphine administered rats. Perinatal Pb-exposure did not induce the changes in the localization of D2R irrespective of morphine effect.